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BACKGROUND OF THE INVENTION 



1. Field of the Invention 

This invention relates to electromagnetic shielding in electronic systems, and 
5 more particularly, the shielding for a chassis in an electronic system. 

2. Description of the Related Art 

One important aspect in the design of computers and electronic systems is the 
shielding of electromagnetic energy. In the design of most electronic systems, it is 
10 desirable to shield the system from unwanted electromagnetic interference from external 
sources, as well as to contain electromagnetic energy generated by the system itself. 
Furthermore, certain government regulations (e.g., Federal Communications Commission 
requirements) may necessitate that electronic systems be designed to contain 
electromagnetic noise within certain specifications. 

15 

Computers and other electronic systems are typically contained within an 
enclosure that includes a chassis. Due to the operation of various components in such an 
electronic system, electromagnetic energy may be coupled to the chassis. This energy 
may translate into currents that are conducted on the interior of the chassis surface. 

20 While the chassis may be designed with a minimal number of slots and/or other apertures 
to contain internally generated electromagnetic energy from escaping (or externally 
generated electromagnetic energy from entering), apertures that may be present in the 
chassis may allow electromagnetic energy to enter or escape. For example, systems 
having CD/DVD players may allow electromagnetic energy to escape the chassis through 

25 a plastic front bezel and/or tray bezel. Furthermore, the open aperture in the chassis may 
function as antenna for electromagnetic waves of certain frequencies. This may allow 
electromagnetic interference to affect the operation of the system. 
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SUMMARY OF THE INVENTION 

A method and apparatus for providing an EMI seal in a system chassis are 
disclosed. In one embodiment, the EMI seal is provided by a bezel assembly for a storage 
medium drive. The bezel assembly includes a front bezel having an aperture through 

5 which a tray can extend for loading and unloading of the storage medium drive, and a tray 
bezel attached to the tray. Attached to the front bezel is an electrically conductive link. 
Both the front bezel and the tray bezel include an electrically conductive inner surface. 
Upon closing the tray, the electrically conductive link provides an electrical connection 
between the inner surface front bezel and the inner surface of the tray bezel. The front 

10 bezel may also be electrically coupled to the system chassis, which may in turn be 
coupled to an electrical ground. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Other aspects of the invention will become apparent upon reading the following 
detailed description and upon reference to the accompanying drawings in which: 

5 

Figure 1 is a drawing of an exemplary embodiment of a system chassis with a 
storage medium drive in which the EMI seal may be implemented; 

Figure 2 is a drawing of one embodiment of a storage medium drive; 

10 

Figure 3 is a side view of one embodiment of a storage medium drive; 

Figure 4 is a drawing of a front bezel, a tray bezel, and a conductive link for one 
embodiment of a storage medium drive; 

15 

Figure 5 is a drawing of a front bezel, a tray bezel, and a conductive link for 
another embodiment of a storage medium drive; and 

Figure 6 is a drawing of a front bezel and a tray bezel for one embodiment of a 
20 storage medium drive illustrating various methods of applying an electrically conductive 
surface. 

While the invention is susceptible to various modifications and alternative forms, 
specific embodiments thereof are shown by way of example in the drawings and will 
25 herein be described in detail. It should be understood, however, that the drawings and 
description thereto are not intended to limit the invention to the particular form disclosed, 
but, on the contrary, the invention is to cover all modifications, equivalents, and 
alternatives falling with the spirit and scope of the present invention as defined by the 
appended claims. 
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DETAILED DESCRIPTION OF THE INVENTION 

Turning now to Figure 1, a drawing of an exemplary embodiment of a system 
chassis with a storage medium drive is shown. System chassis 10 is an example of a 
chassis that may be used in a computer system (although similar chassis may be used for 
5 other types of electronic systems as well as computers). A plastic enclosure (not shown) 
may house system chassis 20. 

In the embodiment shown, system chassis 10 may be constructed of an electrically 
conductive material. An electrical ground 20 is coupled to system chassis 10. The 
10 electrical ground may be provided using various means, such as coupling to the ground of 
a power supply within the computer system, which may in turn be grounded via a power 
cord. 

As previously noted, system chassis 10 may be comprised of an electrically 
15 conductive material (e.g. metal). Although system chassis 10 may be substantially 
continuous, the chassis may include some apertures, such as an aperture for storage 
medium drive 100. Similar to system chassis 10, storage medium drive 100 may include 
its own chassis, which may be constructed of an electrically conductive material. 
Furthermore, storage medium drive 100 includes a front bezel, and in some embodiments 
20 may include a tray bezel. Both the front bezel and the tray bezel (which will be discussed 
in greater detail below) include electrically conductive surfaces for the purpose of 
maintaining a seal for electromagnetic energy that may pass between the inner portion of 
the computer system and its surroundings. 

25 Storage medium drive 100 may be one of several different types of drives. In one 

embodiment, storage medium drive 100 may be configured for playing compact disks 
(CD's) and/or digital video disks (DVD's). In other embodiments, storage medium drive 
100 may be a disk drive configured to receive a storage disk (e.g., a floppy disk) or a tape 
drive. Embodiments of storage medium drive 100 configured for disk or tape storage 
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may include a door in lieu of a tray bezel, wherein the door may have at least one 
electrically conductive surface. 

Moving now to Figure 2, a drawing of one embodiment of a storage medium drive 
5 is shown. In the embodiment shown, storage medium drive 100 is a drive configured for 
receiving compact disks (CD's) or digital video disks (DVD's). Other embodiments, 
such as disk drives and tape drives are also possible and contemplated. Storage medium 
drive 100 includes an enclosure 101, from which tray 103 may extend for loading a 
CD/DVD 133. When the CD/DVD 133 is loaded, tray 101 may return to a closed 
10 position in which it is recessed within enclosure 101. Enclosure 101 may be constructed, 
at least in part, of an electrically conductive material, and may further be configured for 
electrical coupling to a system chassis such as the one discussed above in reference to 
Figure 1. 

15 Storage medium drive 100 includes a front bezel 105, the front bezel having at 

least one electrically conductive surface. In the embodiment shown, front bezel 105 has 
an electrically conductive inner surface 108, which conforms to the contours of the front 
bezel. Embodiments are possible and contemplated wherein the outer surface of front 
bezel 105 includes an electrically conductive surface, as well as embodiments wherein 

20 front bezel 105 is electrically conductive along the entirety of its surface area. Front 
bezel 105 also includes an aperture which allows for the opening and closing motion of 
tray 103. 

Tray bezel 107 is configured to be coupled to tray 103. Similar to front bezel 105, 
25 tray bezel 107 includes at least one electrically conductive surface. In this particular 
embodiment, tray bezel 107 includes electrically conductive inner surface 109. As with 
front bezel 105, embodiments are possible and contemplated wherein the outer surface is 
electrically conductive, as well as embodiments wherein the entirety of the surface area of 
tray bezel 107 is electrically conductive. 
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Various materials or structures may be used to implement the electrically 
conductive surfaces for front bezel 105 and tray bezel 107. These materials or structures 
may include a spray-on electrically conductive material, and adhesive material (wherein 
5 the side opposite of the adhesive is electrically conductive), or a separate piece of 
electrically conductive material (e.g. metal) configured to be attached to its respective 
bezel. The details of various embodiments of the electrically conductive surfaces of front 
bezel 105 and tray bezel 107 will be discussed in further detail in below in reference to 
Figure 5. 

10 

At least one electrically conductive link 104 is attached to front bezel 105. In the 
embodiment shown, the electrically conductive link is provided by electrically conductive 
clips. Each of the electrically conductive clips may be constructed of a metallic material. 
When tray 103 is in the closed position, the electrically conductive clips provide an 

15 electrical connection between the electrically conductive surface 109 of tray bezel 107 
and the electrically conductive surface 108 of front bezel 105. Thus, when tray 103 is in 
the closed position, the combination of the electrically conductive surfaces of front bezel 
105, tray bezel 107, and conductive link(s) 104 provide a seal that blocks electromagnetic 
energy from entering or exiting system chassis 20 through tray bezel 107 or front bezel 

20 105. Since front bezel is electrically coupled to an electrical ground though system 
chassis 20, any electrical currents generated on the electrically conductive surfaces of 
front bezel 105 and tray bezel 107 will be drained to the electrical ground. 

Other embodiments are possible and contemplated for the electrically conductive 
25 link(s). For example, embodiments are possible and contemplated wherein an adhesive 
material (such as a conductive tape) with an electrically conductive side are attached in 
the areas defining the opening in front bezel 105. In another embodiment, electrically 
conductive links may be integrated into the construction of front bezel 105 or conductive 
surface 108. An electrically conductive hinge may be implemented in embodiments in 
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which the storage medium drive 100 includes a door instead of a tray bezel Such 
embodiments include (but are not limited to) disk drives and tape drives. 

Figure 3 is a side view of one embodiment of a storage medium drive. In the 
5 embodiment shown, tray 103 of storage medium drive 100 is in the closed position. 
When tray 103 is in the closed position, electrically conductive surface 109 of tray bezel 
107 is electrically coupled to electrically conductive surface 108 of front bezel 105 
through conductive link(s) 104. Conductive link 104 provides a conductive path between 
electrically conductive surfaces 109 and 108 of tray bezel 107 and front bezel 105, 
10 respectively. Furthermore, enclosure 101 may include at least one electrically conductive 
surface which is electrically coupled to the electrically conductive surface 108 of front 
bezel 105. Thus, the electrically conductive surface 109 of tray bezel 107 is electrically 
coupled to enclosure 10, and thus to system ground. 

15 In some embodiments, enclosure 101 may be constructed substantially or in its 

entirety of an electrically conductive material. In such embodiments, storage medium 
drive 100 is effectively sealed from electromagnetic energy. That is, the assembly shown 
may substantially prevent any externally generated electromagnetic energy from entering 
into the internal portion of storage medium drive 100. Similarly, the assembly may 

20 substantially prevent any internally generated electromagnetic energy from escaping 
storage medium drive 100. 

Figure 4 is a drawing of a front bezel, a tray bezel, and a conductive link for one 
embodiment of a storage medium drive. In the embodiment shown, electrically 
25 conductive surface 108 is applied to front bezel 105. Also applied to front bezel 105 are 
conductive links 104. The conductive links may be the electrically conductive clips 
discussed above for one embodiment. The conductive links may also be implemented 
using other materials or structures as well, such as the use of an adhesive material 
wherein the side opposite the adhesive side is electrically conductive. 
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In the embodiment shown, front bezel 105 includes a recess having notches in 
which a portion of the conductive clips may be placed. The conductive clips may be 
placed in the notches of front bezel 105 such that they wrap around through the edge of 
5 the opening and contact electrically conductive surface 108. In addition to the conductive 
clips shown in this particular diagram (in the bottom portion of the aperture of front bezel 
105), additional conductive links 104 may be attached to front bezel 105 in the top or side 
portions of the aperture. 

10 Another electrically conductive surface 109 is applied to tray bezel 107. Thus, 

when the tray to which tray bezel is in the closed position, the electrically conductive 
surfaces 108 and 109, combined with conductive links 104 provide a continuous or near- 
continuous electrically conductive surface which may effectively close the aperture in a 
system chassis to the transfer of electromagnetic energy. In particular, when tray 103 is in 

15 the closed position, tray bezel 107 (and thus electrically conductive surface 109) are 
positioned within the confines of the recessed portion of the opening of front bezel 105. 
Thus, electrically conductive surface 109 will be in physical contact with the conductive 
clips used to implement conductive links 104 in this embodiment. 

20 Figure 5 is a drawing of a front bezel, a tray bezel, and a conductive link for 

another embodiment of a storage medium drive. In the embodiment shown, conductive 
link 104 is an integral portion of electrically conductive surface 108. When electrically 
conductive surface 108 is coupled to front bezel 105, conductive link 104 may be formed 
such that it will be in contact with electrically conductive surface 109 when tray 103 is in 

25 the closed position. For example, conductive link 104 may, in one embodiment, be a 
flexible tab of metal that may be wrapped around the recessed portion of the opening such 
that it comes into contact with electrically conductive surface 109 when tray 103 is 
closed. Conductive link 104 may also be an integral part of front bezel 105, and may be 
positioned within the recessed portion of front bezel 105. 
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Conductive link 104 may also be implemented as a section of electrically 
conductive adhesive material attached to electrically conductive surface 108, ensuring 
that a portion of the adhesive material's electrically conductive side is in electrical contact 
5 with electrically conductive surface 108. In such adhesive embodiments, conductive link 

104 may also be attached to front bezel 105. For example, conductive link 104 may be a 
portion of electrically conductive adhesive material, and may be attached to front bezel 

105 prior to attaching electrically conductive surface 108. 

10 As previously noted, the embodiments described herein may also include storage 

medium drives, such as disk drives that include a door instead of a tray bezel. The 
electrically conductive links may include electrically conductive hinges that connect the 
door to the tray bezel, although the other types of conductive links described herein may 
also be used. 

15 

Turning finally to Figure 6, a drawing of a front bezel and a tray bezel for one 
embodiment of a storage medium drive illustrating various methods of applying an 
electrically conductive surface is shown. In one embodiment, an electrically conductive 
surface may be applied to each of front bezel 105 and tray bezel 107 by a sprayer 112. 
20 Sprayers 112 may apply a material that, when dry, forms an electrically conductive 
surface on the front bezel 105 and/or tray bezel 107. Sprayer 1 12 may be a simple spray 
can (e.g., an aerosol spray can) or may be an industrial grade spraying system suitable for 
high volume manufacturing. 

25 In another embodiment, the electrically conductive surfaces of front bezel 105 and 

tray bezel 107 may be applied using adhesive material 115, which includes an adhesive 
side and an electrically conductive side. In one embodiment, adhesive material 115 may 
be an electrically conductive tape on a tape roll, and may be manually applied to each of 
the front bezel 105 and tape bezel 107. In another embodiment, adhesive material 115 
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may be adhesives that are pre-formed to conform to the outline of front bezel 105 and tray 
bezel 107. Adhesive material may also be used to form the conductive links 104 that 
electrically couple tray bezel 107 to front bezel 105 when the tray is in the closed position 
(or couple the door to the front bezel in storage medium drive embodiments that include a 
5 door in lieu of a tray bezel). Although not explicitly shown here, other embodiments are 
possible and contemplated wherein the electrically conductive surfaces are preformed 
pieces of electrically conductive material, such as pre-formed pieces of metal that 
conform to the dimensions and contours of the front bezel and tray bezel, respectively. 

10 While the present invention has been described with reference to particular 

embodiments, it will be understood that the embodiments are illustrative and that the 
invention scope is not so limited. Any variations, modifications, additions, and 
improvements to the embodiments described are possible. These variations, 
modifications, additions, and improvements may fall within the scope of the inventions as 

15 detailed within the following claims. 
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